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A golf club head includes a body (formed of cast 
titanium, steel, bronze, or the like) with a cavity 112 
formed therein behind a front face. An insert (e.g., an 
elastomeric insert) is provided through an opening 
110 exposed on a surface of the body (e.g., the sole 
of the club head) such that the insert is substantially 
encapsulated within the body. The opening or 
openings 110 may be configured to provide a distinct 
visual appearance through the use of, for example, 
one or more rectangular and/or circular shapes. One 
or more supports and/or baffles (fig 9) may be 
provided within the cavity 1 12 for altering the sound 
and feel of the club head during impact. 
Furthermore, the elastomeric insert may include^ 

mechanical properties of the insert. The club head 
may be fabricated, for example, through the use of 
machining techniques and/or a powdered metal or 
investment casting process. 



This print takes account of replacement documents submitted after the date of-filing to enal 
with the formal requirements of the Patents Rules 1995 
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METHODS AND APPARATUS FOR A GOLF CLUB HEAD 
WITH AN ENCAPSULATED INSERT 



BACKGROUND OF THE INVENTION 

1. Technical field 

This invention relates, generally, lo golf clubs and, .n particular, to a golf club head with 
an encapsulated insert. 

2. Back^iwjiLd.lnfonnajLion 

Recent trends in golf putter designs have emphasized, among other things, the nature of 
the striking surface of the club face. Just as a golfer's response to impact dunng a golf swing .s 
highly individual^, and depends in part upon complex subjective and psychological factors, a 
golfer's preference for putter face material is also h.ghly individualized. While many golfer's 
prefer a hard, highly-responsive solid metal surface and the attendant "hard" sound and feel, 
others prefer a "softer" feel, perceiving that a soft feel correlates to improved distance and 
accuracy. 

Soft club face surfaces are typically manufactured from various non-metallic (generally 
polymcnc) materials bonded to or incotporated into the striking surface of the club face The 
elast.c properties of these matenals result in a much softer response during a golf swing; but. at 
the same time, they often p.oducc a relatively dull sound and feel dunng impact, which can be 
undesirable to some golfers. 
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Known club head designs which attempt to combine the dcsirab.c aspects of both 
polymeric and metallic matenals arc unsatisfactory in a number of respects, l or example, 
prior art hybrid club heads .ncludc a polymenc insert secured behind a metal face-plate 
inlay. Such systems can be costly to manufacture, in that additional steps must be performed 
in order to bond the metal face-plate to the club head and finish the resulting surfaces 
Furthermore, the act of bonding the face-plate to the club (through, for example, cpox.es and the 
like) adds another structural feature which can reduce the effectiveness of the face-plate In 
addit.on. the use of very thin metallic face-plate matenals (e.g., titanium) during club head 
assembly can be cumbersome and result in costly accidental breakage. 

BRIEF SUMMARY OF THE INVENTION 

The present invention provides a golf club head which includes a substantially elastic 
encapsulated insert configured to yield in response to the deflection of the front face of the club 
head dunng impact w.lh a golf ball, thus providing desirable distance, control, and feel. One or 
more openings are provided on a suitable surface (or surfaces) of the club head, for example, the 
sole of the club head, to facilitate placement of the insert. 

In accordance with one embodiment of the present invention, one or more openings arc 
provided on the sole of the club head to provide a distinct visual appearance through the use of. 
for example, one or more rectangular and/or circular shapes. 

In accordance with another aspect of the present invention, a plurality of supports arc 
provided within a chamber behind the club face. In accordance with yet another aspect of the 
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. r. „fK,m^ arc DrovidcdwiJhin the cavity for impeding the now of a 
present invention, a plurality of bailies arc proviu 

gel or other v.scous material provided within the cavity 

|„ accordance w„h another aspect of the present mvcnt.on. one or more supports are 
provided withm the cav.ty or space where the insert ,s placed These supports may he configuicd 
to mnuencc the sound and feel of the club head dunng impact. 

,n accordance with another aspect of the present mvent.on, the insert mc.udes a p.urahty 
of bubbles configured to alter the mechanical properties of the insert. 

, „, r .u., nresfiit invention an investment casting (or 

In accordance with anothei aspect of the present nivciiuoii, 

"lost-wax") process is used to fabricate the club head. 

In accordance with another aspect of the present invention, a powdered metal process and 
or a conventional machining process is employed 

BRIEF DESCRIPTION OF THE DRAWINGS 

The subject tnvention will hereinafter be described in conjunctton with the appended 
drawing figures, wherein like numerals denote like elements, and: 

FIG. 1 is an isometric overvtew of a golf club head in accordance with one embodtmen. 

of the present invention; 

FIG. 2 is a cross-secttonal view of a golf club head in accordance with one embodiment 

of the present invention; 

FIG. 3 is an isometnc overview of a golf club head, showing an opening pattern in 

accordance with one embodiment of the present invention; 
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FIG. 4 ,s an isomctnc overview of a golf club head, showing an openmg pattern ,n 
accordance with another embodiment of the present invcnlion; 

FIG. 5 is a cross sectional view of a club head in accordance with another embodiment 
of the present invention wherein a plug is provided within the opening; 

FIG. 6 is a c.oss-scct.onal v.cw of a club head in accordance with another embodiment 
of the present invention wherein one or more supports are provided within the cavity of the golf 
club head body, 

FIGS. 7, 8. and 9 show isometric cut-away views of various patterns for supports 

extending through the clastomeric insert; 

FIG. 10 is a flowchart deptcltng an investment casting process in accordance with one 

aspect of the present invention; and 

FIG 1 1 show front and side views of a baffle structure in accordance w.lh another aspect 

of the present invention 

DETAILED DESCRIPTION 

The present invention overcomes the limitations of the prior art by providing a golf club 
head (for example, a putter elub head) which includes an insert configured to deform in response 
to the deflection of the face of the club head during impact with a golf ball. One or more 
openings may be provided on a suitable surface (or surfaces) of the club head - for example, the 
sole of the club head - to facilitate formation of the insert within the club head and to create a 
distinctive visual appearance. 
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Referring now to Fig 1, a golf club head 100 in accordance with one embodiment of the 
present invention generally comprises a body 101 having a cavity 111 formed therein and an 
insert 112 provided within the cavity (described in further detail below) An opening U0 is 
provided on a surface of body 101 (e.g., the sole 108 of body 101) such that opening 1 10 is part 
of and/or communicates with cavity 111 occupied by insert 112. In addition, body 101 is 
typically attached to a shaft 102 via a suitable hoscl 104. 

Fig. 2 shows a cross-scclional view of an exemplary body 101 including a cavity 1 1 1 
formed therein. Cavity 111 includes an interior surface 204 located opposite front face 106, 
which is arranged for impacting a golf ball. Opening 1 10, located on a suitable surface of body 
101, facilitates the insertion (e.g., injection) of the insert or insert material into cavity 11 1. As 
illustrated, opening 1 10 may lead directly or indirectly to an optional passageway 202, which 
itself suitably leads to cavity 111. Alternatively, cavity 1 1 1 may extend downward and exit sole 
108 with a uniform cross-section (e.g., as illustrated in simplified Fig 1) or with any other 
convenient cross-section. 

Body 101 comprises any suitable metal, plastic, and/or composite material. Acceptable 
materials include, for example, titanium, copper, steel (e.g., stainless steel), bronze, and the like. 
Depending upon the selected material or materials, body 101 may be formed through any 
convenient method, for example, via casting (e.g.. investment casting, as described further below 
in conjunction with Fig. 10) and/or by conventional milling processes. 

Body 101 is defined by any suitable club head shape, which may depend upon any 
number of factors, including, for example, club head type (putter, wood, etc.), desired moment of 
inertia (e.g., the polar moment of inertia around an axis normal to the club head sole), desired 
center of gravity, desired aesthetic properties (e.g., visual cues provided by the club head's 



contours as viewed from above during play) and/or the desired weight, mass, and density. In th ls 
regard, it will be appreciated that the exemplary club head shape depicted in the drawings is for 
illustrative purposes only, and thai the present invention is not so limited. 

The cavity 1 1 1 formed in body 101 may also be have any suitable shape. In the illustrated 
embodiment, a rectilinear cavity 1 1 1 is shown. Cavity 1 1 1 may. for example, have a constant 
cross section perpendicular to the major axis of the club head. e.g.. a cross-section which is 
rectangular (as shown), rectilinear, curvilinear, oval, circular, polygonal, or any arbitrary 
partially or wholly enclosed shape. Alternatively, cavity 111 may have a non-constant cross 
section i.e., the cross-section may vary in shape and/or dimension as it progresses from one 
end of the club head to the other (e.g., from the heel of the club head to the toe), in an alternate 
embodiment, multiple cavities may be provided within body 101, each having one or more 
associated openings on one or more surfaces of body 101 . 

Cavity 111 may be configured such that the thickness of body 101 between interior 
surface 204 and front face 106 varies or is constant. While the illustrated embodiment shows a 
constant thickness between front face 106 and surface 204 (i.e., interior surface 204 is, over 
much of its length, planar and substantially parallel with planar face 106), the present invention 
contemplates embodiments wherein surface 204 and front face 106 are non-parallel and/or non- 
planar. For example, interior surface 204 may be convex, concave, or have any arbitrary two- 
dimensional manifold shape. Interior surface 204 may also be textured or have a variety of ribs, 
depressions, or other structures formed thereon. 

The face thickness (measured between front face 106 and surface 204) may be selected in 
accordance with the desired design goals. In one embodiment, for example, the face thickness 
suitably ranges between approximately 20 and 200 mils (thousandths of an inch). 
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Referring now to Fig. 3, opening 1 10 may be provided on an appropriate surface of body 
101 (e.g., sole 10K) such thai the insert 112 or plug material provides a distinct visual 
appearance This disiincl visual appearance may be provided through the use of any combination 
of shapes, colors, textures, and the like In lig 3, for example, two circular openings 110 are 
shown, wherein the diameter of the openings 1 10 are substantially equal to the thickness of the 
insert 112. In another embodiment, shown in Fig. 4, three rectangular openings 1 10 are provided 
on a surface of club head 100. In addition lo various planar geometrical shapes, openings I 10 
may correspond to, for example, numerals, letters, pictographs, trademarks, or the like. 

Fig 5 depicts an alternate embodiment of the present invention which includes a plug 
502 (e.g., a plug comprising a conventional or industrial epoxy) partially filling the cavity 1 1 1 
and/or passageway 202 after insert 1 12 has been formed. In an alternative embodiment, the color 
of plug 502 (and/or insert 112) may be selected arbitranly, for aesthetic reasons, or as an 
indicator of one or more characteristics of club head 100 (e.g., to indicate the composition of 
insert 1 1 2, to indicate weight or moment of inertia, etc.). 

It will be appreciated that the exemplary openings shown in Figures 1-5 arc not intended 
as a limitation of possible opening geometries. Similarly* while the various figures depict 
openings 110 located on the sole 108 of body 101, the present invention comprehends any 
suitable surface that may reasonably accommodate an opening, e.g., the face, top, back, sole, and 
sides of the club head. Moreover, it is possible to incorporate openings into two or more of such 
surfaces. 

Insert 112 comprises any suitable material or combination of materials configured to 
elastically deform in response to the deflection of face 106 during impact with a golf ball. In this 
way, the club head provides desirable distance, control, and feel. Furthermore, in accordance 
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with another aspect of the present invention, the substantially central encapsulation of insert 1 12 
which has a lower density than the surrounding materia) for body 101 results in a higher moment 
of inertia for clubhead 100. The higher the moment of inertia, the less likely the club head 100 
will twist when club head 100 impacts a golf hall at an off-center location.. 

In an exemplary embodiment, insert 112 comprises a polymeric material capable of 
withstanding repeated cycles of clastic deformation without exhibiting significant degradation of 
mechanical properties. Toward this end, a preferred embodiment of the present invention 
includes an insert 112 comprising an elastomeric compound. As is known, an elastomer is an 
amorphous, cross-linked polymer which can undergo large deformations (for example, 200% 
deformation) and recover almost completely and instantaneously upon release of the deforming 
forces. That is, elastomers are a category of polymers defined not by their chemical structure, but 
by their physical properties 

A variety of elastomers are appropriate for forming insert 112, including, for example, 
thermoset elastomers (polyurethane, silicone, and the like), thermoplastic elastomers (olefinics, 
styrenics, polyurethanes, and polyesters), and natural and synthetic rubbers. In one embodiment, 
insert 112 comprises polyurethane having a Shore D hardness of 60-70. For additional 
information regarding these and other elastomeric compounds, and methods for forming these 
compounds, see, e.g., Charles A. Harper, Handbook of Plastics, Elastomers, and 
Composites (1996), and AnilK. Bhowmick, Handbook of Elastomers, Plastics Engineering 
vol. 61 (2000). Both of these texts are hereby incorporate by reference. 

~~ ~* Insert 112 may include one or more additives and/or fillers selected to modify the 
physical properties of insert 1 12. In accordance with one embodiment of the present invention, 
insert 1 12 includes a plurality of bubbles, for example, air bubbles, distributed throughout its 



bulk to alter the mechanical properties of the insert The size, density, and distribution ol the 
bubbles may be selected to accomplish any suitable change in mechanical charactcnst.es, 
including for example, elastic modulus, hardness, and the like. The bubbles may be introduced 
into the insert 1 12 at any convenient point in its processing, for example, prior to formation of 
the insert 1 12 (with bubbles already incorporated into the material being used to form the insert) 
and/or during formation of the insert (e.g., by mixing the air or other gas with the maleiial as it is 
being injected or otherwise provided within cavity 111). 

In an alternate embodiment of the present invention, only a portion of cavity 11 1 is filled 
with insert 112, thus allowing a portion of cavity 11 1 to remain filled by a.r or another gas. In a 
preferred embodiment, however, at least a portion of the interior surface 204 of cavity 111 
contacts insert 112 such that the deflection of the club head face is at least partially absorbed by 
the insert material. 

In accordance with an alternate embodiment of the present invention, a club head 
includes one or more internal supports provided in the cavity to support the club head face from 
behind. More particularly, referring now to Fig. 6, one or more supports 602 are integrated into 
or attached to interior surface 204 such that they extend through the thickness of insert 1 12 and 
are anchored to body 101, thus helping to support front face 106. Incorporation of supports 602 
also alters the sound, feci, and momentum transfer experienced during impact with a golf ball. 

Any suitable number and pattern of supports 602 may be incorporated into the design. 
For example, figures 7, 8, and 9 show, respectively, the use of multiple (e.g., five) cylindrical 
supports 602, multiple vertical ribs 602, and multiple horizontal ribs 602. 

Referring to Fig. 11, a plurality of baffles 1102 may be provided within the cavity to 
impede the flow of a gel or other viscous insert material provided within the cavity. That is. 



baffles 1 102 preferably extend only partially from surface 1 100 to inner surface 204 of cavity 
1 1 1 (or from surface 204 lo surface 1 106). In this way, when the from lace I0<> is impacted by a 
golf ball, the insert material in central region 1 104 is compressed and attempts to flow outward 
lo the perimeter of the cavity. Baffles 1 102 provide an impediment to such How, thereby altering 
\hc dynamic response and feel of the club head. Any number of baffles 1 102 may be configured 
in any convenient arrangement and spacing. That is, while vertical and horizontal baffles are 
Jiown in Fig. 1 1, any suitable rectilinear or curvilinear bafllc shape may be employed Likewise, 
baffles 1 102 may he spaced regularly, irregularly, or randomly within cavity 111. 
' — A method of fabricating a golf club head in accordance with one embodiment of the 
present invention generally involves an investment-casting or "lost-wax" process — a processing 
method which desirable due to its cost effectiveness and precise dimensional control, hi this 
regard, conventional investment casting techniques known to those skilled in the art will not be 
described in detail herein. For more information regarding such processes, see, e.g., SOPCAK, 
Handbook oh Lost Wax or Investment Casting (1986), which is hereby incorporated by 
reference. 

In addition, while an investment casting process is described in detail below, it will be 
understood that any suitable manufacturing technique may be employed to realize the club head 
of the present invention; for example, powdered-metal processing and/or metal machining. 

Referring now to Fig. 10, an exemplary method 1000 for manufacturing a golf club head 
begins in step 1002 with the creation of a die having a club head shape formed therein. This club 
head die includes a cavity and one or more openings as described in detail above. The die, which 
may be fabricated by machining a block of aluminum or other suitable material, might also 
include internal supports as illustrated in Figs. 6-9. 
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Next, in step 1004, a suitable wax (in liquid or paste form) is injected into the die and 
allowed to cool to form a solidified wax pattern or "sacrificial replica." The resulting solidified 
wax pattern is then removed from the die (step 1006) A number of such wax patterns may be 
attached to a central wax stick or "sprue" to form a cluster of wax patterns 

Next, in step 1008, the solidified wax pattern is immersed in a suitable ceramic shnry. for 
example, a slurry comprising a mixture of a thcrmosct binder, a refractory material, and a silica 
(e.e.. alumina-silicate, ethyl silicate, or the like). 

The slurry adhering to the wax pattern is allowed to dry, and the solidified wax pattern 
(now coated with a ceramic layer) is then immersed in a bed of suitably fine sand (e.g., fine silica 
or zireonia) to form a shell mold around the solidified wax pattern (step 1010). This sand- 
immersion step may be performed repeatedly until a suitable thick shell is formed, for example, a 
shell having a total thickness of about 5-10 mm 

Next, in step 1012 the solidified wax pattern is melted or otherwise removed from the 
inner chambers of the shell mold This is often referred to as the "dewaxing step," and may be 
accomplished through the use of an oven or autoclave (e.g., a steam autoclave). The shell mold is 
then baked in a suitable oven to harden the shell and remove any residual wax (step 1014). At 
this point, one or more hardened shell molds have been formed. These shell molds will serve as 
the basis for metal casting of the actual club head as described below. 

In step 1016, the shell mold is filled with molten metal (e.g., titanium, copper, bronze, 
aluminum, steel, or the like). This filling step may be performed using any convenient method, 
for example, conventional gravity pouring, centrifugal casting, or counter-gravity casting. The 
molten metal is cooled to produce a hardened club head shape surrounded by the shell mold. 
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Next, in slcp 1018, the shell mold is removed using any convenient method, thus 
revealing the east club head This may be accomplished, for example, by vibrating ihc assembly 
such thai the brittle shell mold fractures and falls away, or by using one or more jets of high- 
pressure water. In the event that multiple wax patterns were attached to a sprue, the individual 
club heads arc suitably cut way from the centra) sprue using, for example, a high-speed friction 
saw. 

Various finishing operations may then be performed on the cast club head, including, lor 
example, cleaning, texturing, and/or milling of the resulting surfaces. In accordance with another 
aspect of the present invention, the resulting cast club head may be subjected to hot isostatic 
pressing ("HIPping") under high temperature and pressure. This process tend to reduce the 
amount of voiding present in the cast club head. 

In step 1020 the insert is injected or otherwise placed into the cavity of the club head 
through the opening or openings formed on the surface of the club head body. In one 
embodiment, the insert comprises an clastomeric material injected into the club head cavity in 
substantially liquid form and then cured or otherwise solidified. As described above, a plug or 
the like may be inserted into the opening to further seal the ciub head. 

In conclusion, what has been provided is a golf putter club head which includes a 
substantially elastic encapsulated insert provided through one or more openings on a surface of 
the club head. A particularly preferred embodiment of the present invention, for example, 
includes a cast metal club head body (e.g., a titanium body) with an elastomeric insert 
substantially filling a cavity with a substantially planar interior surface opposite a relatively thin 
club head face. The relatively hard hilling surface combined with the compliant nature of the 
polymeric insert results in a distance, control, and feci that is unmatched by prior art golf club 
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heads, including for example, club heads which include a layer of elastomer placed behind a 
metal face or inlay 

Although the invention has been described herein in conjunction with the appended 
drawings, those skilled in the art will appreciate thai the scope of the invention is not so limited 
For example, while the present invention has been described in terms of golf putters, many other 
types of golf clubs would profit from the present invention, including irons, metal woods, etc. 
These and other modifications in the selection, design, and arrangement of the various 
components and steps discussed herein may he made without departing from the scope of the 
invention as set forth in the appended claims. 



CLAIMS 

What is claimed is: 

1. A golf club head comprising: 

a body having a cavhy formed therein, said body having a front face arranged for 

impacting a golf bull, said cavity having, an interior surface opposite said front 
face, 

an insert provided within said caviiy and substantially encapsulated by said body, said 
insert contacting said interior surface and configured to clastically deform when 
said front face impacts a golf ball; 

an opening on an exterior surface of said body, said opening communicating with said 
caviiy to facilitate forming said insert within said caviiy of said body. 

2. The club head of claim 1 , wherein said insert comprises a polymer selected from the group 
consisting of thermoset elastomers and thermoplastic elastomers. 

3. The club head of claim 1 , wherein said insert comprises an elastomer selected from the group 
consisting of polyurethane, silicone, natural rubber, synthetic rubber, olefinic polyester, and 
styrcnic polyester. 

4. The club head of claim 1, wherein said insert further includes a plurality of bubbles 
configured to modify a mechanical property of said insert. 
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5. The club head of claim I , wherein said body comprises a metal selected from the group 
consisting of titanium, steel, bron/.e, and aluminum. 

6. The club head of claim I , wherein said extcnor surface includes a sole of said body, and 
wherein said opening is provided on said sole. 

7. The club head of claim 1 , wherein said opening comprises at least one rectangular area 
S. The club head of claim 1 , wherein said opening comprises at least one circular area. 

9. The club head of claim 1 , wherein said opening communicates with said cavity through one 
or more passageways. 

10. The club head of claim 1, further comprising a plug provided within said opening. 

1 1 . The club head of claim 1 , wherein said body comprises a contiguous structure consisting of 
a single material. 

12. The club head of claim I, further including at least one support coupled to said interior 
surface. 
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] 3. The club head of claim 12, wherein said at least one support comprises at least one 
cylindrical support 

14. The club head of claim 1 2, wherein said at least one support comprises at least one vertical 
rib. 

) S. The club head of claim 12, wherein said at least one support comprises at least one 
horizontal rib. 

16. The club head of claim I, further including a plurality of baffles within said cavity to impede 
the flow of said insert during impact. 

17. The club head of claim 1 , wherein said cavity is configured such that said interior surface 
and said front face are separated by a thickness, and wherein said thickness is selected to allow 
said insert to deform in response to said front face striking a golf ball. 

1 8. The club head of claim 1 7, wherein said thickness is substantially constant. 

19. The club head of claim 18, wherein said interior surface and said front face are substantially 
planar. 

20. The club head of claim 1 7, wherein said thickness is approximately 20 mils to 200 mils. 
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21. A method for fabricating a golf club bead, said method comprising the steps of 

forming a body having a cavity formed therein and an opening on an exterior surface of 
said body which communicates with said cavity, said cavity having an interior 
surface opposite a front face provided on said body; and 

providing, through said opening, an insert in said cavity such thai said insert contacts said 
interior surface 

22. The method of claim 21 , wherein said step of Ionium! a body includes ihc step of lonnitiij 
said opening on a sole of said body 

23. The method of claim 22, wherein said providing step includes the step of injecting an 
elastomenc material into said cavity 

24. The method of claim 21 , wherein said step of forming a body includes the step of forming a 
cast metal body selected from the group consisting of titanium, bronze, steel, and copper 

25. The method of claim 24, wherein said step of forming a cast metal body includes the step of 
performing an investment casting process. 

26. The method of claim 2 1 , further including (he step of forming a plug within said opening. 

27. The method of claim 21 , further including the step of providing at least one support within 
said cavity 
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28. The method of claim 21 , wherein said providing step includes the step of providing an 
clastomcric insert having a plurality of air bubbles provided therein 



29 A method for fabricating a club head, said method comprising the steps of: 

a) providing a die having a club head shape formed therein, said club head shape 
corresponding to a body having a cavity formed therein and an opening on an 
exterior surface of said body which communicates with said cavity, said cavity 
having an interior surface opposite a front face provided on said body; 

b) injecting wax into said die and forming a solidified wax pattern; 

c) removing said solidified wax pattern from said die; 

d) immersing said solidified wax pattern in a ceramic slurry; 

c) immersing said solidified wax pattern in a sand to form a shell mold around said 
solidified wax pattern; 

f) melting substantially all of said solidified wax pattern out of said shell mold; 

g) baking said shell mold; 

h) pouring molten metal into said shell mold; 

i) removing said shell mold to reveal said club head; 

j) providing an insert within said cavity of said club head through said opening of 
said body. 
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30. The method of claim 29, wherein said step of forming a body includes the sicp of forming a 
cast metal body selected from the group consisting of titanium, bronze, steel, and copper. 

31 . The method of claim 29, wherein said opening is formed on a sole of said body. 

32. The method of claim 29, wherein said providing step includes the step of injecting an 
elastomcrie material into said cavity 

33. The method of claim 32, wherein said injecting step includes the step of injecting an 
elastomeric material selected from the group consisting of polyurcthanc, silicone, natural rubber, 
synthetic rubber, olellnic polyester, and styrcmc polyester. 

34. The method of claim 29, further including the step of forming a plug within said opening. 

35. The method of claim 29, further including the step of providing at least one support within 
said cavity. 

36. The method of claim 21 , wherein said providing step includes the step of providing an insert 
having a plurality of air bubbles provided therein. 

37. A golf club head substantially as any one embodiment herein described with 
reference to the accompanying drawings. 

38. A method for fabricating a golf club head substantially as any one embodiment 
herein described with reference to the accompanying drawings. 
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